


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


DMS-DR-2219 
-NASA CR-144,598 


VOLUME 2 OF 2 
RESULTS OF AN INVESTIGATION OF JET PLUME 


EFFECTS ON AN 0.010-SCALE MODEL (75-0TS) OF THE 


SPACE SHUTTLE INTEGRATED VEHICLE IN THE 8 X 7-FOOT 


LEG OF THE NASA/AMES UNITARY WIND TUNNEL (IA82C) 


eee 





(NASA- -CR-144598) RESULTS CF AN , Wie 22256 
INVESTIGATION OF JET ELUME EFFECT ON: 2A He 4I.05 
- 0.010-SCALE MODEL (75-OTS) OF THE SPACE 
. SHUTTLE INTEGRATED VEHICLE IN THE 8 X 7-FOOCT Unclas 
LEG OF THE NASAYAMES UNITARY WIND TUNNEL G3/18 14357 






MAY 1976 


RECEIVED a 


SPACE SHUTTLE 
NASA ST} FACILNR : y 





AEROTHERMODYNAMIC DATA REPORT 


DSTé MéNagement services 
SPACE DIVISION ty CHRYSLER 


CORPORATION 


JOHNSON SPACE CENTER 


HOUSTON, TEXAS 











March, 1976 


DMS-DR-2219 
“NASA CR-144,598 


VOLUME 2 OF 2 ; 
RESULTS OF AN INVESTIGATION OF JET PLUM 


EFFECTS ON AN 0.010-SCALE MODEL (75-0TS) OF THE 
- SPACE SHUTTLE INTEGRATED VEHICLE IN THE 8 X 7-FOOT 
LEG OF THE-NASA/AMES UNITARY WIND TUNNEL (1A82C) 


by 
P. J. Hawthorne - 
Rockwell International Space Division 


Prepared under NASA Contract Number NAS9-13247 


by 
Data Management Services 


Chrysler Corporation Space Division 
New Orleans, La. 70189 


for 
Engineering Analysis Division 
Johnson Space Center 


National Aeronautics and Space Administration 
Houston, Texas 








my 
‘ 


WIND TUNNEL TEST. SPECIFICS: 


Test. Number: ARC 87- 044 

NASA Series Number:  IA82C 

Model Number: 75-0TS 

Test Dates: . November 8 through 15, 1974 
Occupancy Hours: 60 : 

FACILITY COORDINATOR: AERODYNAMIC ANALYSIS ENGINEER: 

Jack Brownson . J. S. Stone. 

Mail Stop 227-5 : ‘Mail Code ACO7 

Ames Research Center _ Rockwel I International’ 

- Moffett Field, Ca. 94035 Space Division d 

. 12214 Lakewood Blvd. | 
Phone: (415) 965-6262 Downey, Ca. 90241 


- Phone: (213). 922-4800' 


PROJECT. ENGINEERS : 


P. J. Hawthorne _ OD. L. Kassner 
“Mail Code ACO7- _ Mail Stop 227-7 

Rockwell? International Ames Research Center _ 
Space Division Moffett Field, Ca. 94035 
12214 Lakewood Blvd. ‘is 
Downey, Ca. 90247 Phone: (415) 965-6258 


- Phone: (213) 922-3785 


DATA MANAGEMENT SERVICES: 


Prepared by: Liaison--D. A. Sarver 
Operations--R. H. Lindah} 


Reviewed by: D. E: Poucher 








2d 


Approved: 






Concurrence: 


1, Manager N. D: emp, Ma ager 


data presented other than display characteristics. 


ii 


qk 


ve oe ations Data pana deMe Ere ry ices, 

















RESULTS OF AN INVESTIGATION OF JET PLUME 
EFFECTS ON AN 0.010-SCALE MODEL (75-0TS) OF THE 
SPACE SHUTTLE INTEGRATED VEHICLE IN THE 8 x 7-FOOT 
LEG OF THE NASA/AMES UNITARY WIND TUNNEL (1A82C) 


by 


P. J. Hawthorne, Rockwell International Space Division 


ABSTRACT | a 

This. document presents results of a wind tunnel test of the Rockwell] 
International Space Shuttle Mated Vehicle in the: NASA Ames Research Center | 
at Moffett Field, California. . The er identified as IA82C and mec 
conducted in the 8 X 7-foot és of the Ames Unitary Plan Wind Tunnel. 

The primary test. objective was to define the base pressure environ-) 
ment of the first and second stage mated jehicle ina Sapeneenic flow 
field from Mach 2.60 through: 3:60 with simulated rocket engine exhaust 
plumes. The secondary objective was to obtain the pressure environment 
of the Orbiter at various vent port locations at these same freestream 
conditions. | | 

Data were obtained at angles of attack from -4° through +4° at zero 
yaw, and at yaw angles from -4° through +4° at zero angle of attack, with 
rocket plume sizes varying from smaller than nominal to much greater than 
nominal. Failed Orbiter engine data were also obtained. Elevon hinge 


moments and wing panel load data were obtained during all runs. 


iii. 
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n 


Plot 


Symbol 


cP 


~ MACH 


Q(NSM) 


G(PSF) 
-RN/L 


ALPHA 
BETA 
PSI 


NOMENCLATURE 


General 


Definition. 
speed of sound; m/sec, ft/sec. 
pressure coefficient; (py - Pa)/q— 


Mach number; V/a 


pressure; N/m2, psf 


‘dynamic pressure; 1/2pV2, N/m2, psf 


unit Reynolds number; per m, per ft 
velocity; m/sec, ft/sec 

angle. of attack, degrees 

angle of sideslip, degrees 

angie of yaw. degrees 


mass density; kg/m3, slugs/ft® 


Reference & C.G. Definitions 


BREF 


~LREF 
SREF . 
~ MRP 


base area; m?, ft? 
reference span; m, ft 
model span; m, ft 
center of gravity 


reference length, m, ft 
mean aerodynamic chord; m, ft 


wing area or reference area; m?, ft? 


moment reference point 
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Symbol 


EMPS 


ESRM 
ET 


ej 


Plot 
Symbol 


XMRP 


-YMRP- 


ZMRP 


BW 
CBMW 
CE 


CHEI 


CHEO 
CNW 


CPi 
CTMW 


~ ELV-IB 
ELV-0B- 


EPSLNO 
EPSLNS 
ET 


~ HEI 


Definition 


NOMENCLATURE: (Continued) 


‘moment reference point on X axis‘ 


moment reference point on Y axis. 


moment reference point on Ziaxis. 


SRB nozzle throat area, in? 

MPS nozzle throat area, in? 

wing pehainacuanent: about vs = 106:, in-1bf -! 
wing bending moment coefficient, about Y, = 106. 
elevon reference length, in - 


inner elevon hinge moment coefficient, about 
hinge. line ud 


outer elevon. hinge moment coefficient, about | 
hinge line : 


wing panel normal force coefficient 


surface tap pressure coefficient: i= aan number 


| wing torsion moment coefficient, about X, = 1307 


inboard elevon deflection, degrees 
outboard elevon deflection, degrees . 
expansion ratio, MPS nozzle 


expansion ratio, SRM-nozzle = =——! 


external tank ~~ 


inner elevon hinge moment about hinge line, in-1bs 
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ML 
‘MPS 


NOMENCLATURE. (Continued) 
Plot 
Symbol Definition 


HEO outer elevon hinge moment about hinge line, in-1lbs 


LAMBDA leading edge sweep angle, deg. 


PS. static pressure, psia 


nozzle plume boundary exit angle measured relative 
to the nozzle centerline 


ML local Mach number 
: MPS main propulsion system 
NW . wile panel normal force - Ibf 
PF - surface pressure at ith tap number 


chamber pressure, psia 


PCORB Orbiter chamber pressure, psia 
PCSRM | SRM chamber pressure, psia 
PEG forZe exit, i indicates nozzle location, psia 
PL local static pressure, psia | 
- PO tune! freestream static pressure, psia 
PT ; tunnel freestream total pressure, psia 
PTH, | local total pressure at ith probe, psia 
__ MPSCPR - Orbiter. chamber to freestream pressure ratio 
~ SRBCPR . “SRB chamber to freestream pressure ratio 
RPEL exit to freestream pressure ratio at ith station 
SE _ ~ elevon computation sisi ft2 | 
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NOMENCLATURE (Continued) 


Plot ; . 

Symbo1 Symbo} Definition 
SRB SRB solid rocket booster 
SSME SSME space shuttle main engines | 
Tr TTR - average tunnel total temperature °R- 
Topp TTORB | Orbiter plume air total temperature, °R . 
Ty TTSRM - SRM plume air total temperature, oR 

SRM a ee 
Tw TW wing panel torsion moment, in-Ibf 
Wopp | FE _ SRB nozzle weight flow rate, lb/sec 
WMPS es MPS nozzle weight flow rate 1b/sec | 


Subscripts 
i - Nozzle number, 


Top MPS nozzle, 
L.H. MPS nozzle, 
R.H. MPS nozzle, 
L.H. SRB nozzle, 
R.H. SRB nozzle, 


OPwWwNn— 
Tr on or 


or: 


surface tap numbers, see figure 27 
freestream tunnel conditions 

base Bee 

local tae 

Static conditions 

total conditions 


uoou on tou 


tun 08 —_. 


95 


Symbol 
XCp/2REF 


YC, /DREF 
Abaq 
Agee: 


Pp 
ACR 


AC, 


ACT, => 


: ACK. ot 


hei 


ACh 


AYCp/ PREF 


$0 
os 
i 


Plot 
Symbol 


XWCP/L 


YWCP/B 


* DELVIB 
 DELVOB 
pcp. 


DCBMW 
DCTMW 


DCNW 
DCHEI 


DCHEO | 


DXWCP 


DYWCP 


PHI 


PHT 
PHI 
PHI. 


NOMENCLATURE . (Continued) 


Additions . 


Definition 


wing center of pressure as a fraction of 
body. length ce 


wing center of pressure as a fraction of 


body span 


incremental inboard elevon deflection, degrees 
incremental outboard elevon deflection, degrees 
incremental surface tap pressure coefficient . 


incremental wing bending ree coefficient, 


— about Yo = 106 


incremental wing torsion moment coefficient, 
about Xo = 1307 


incremental: wing panel norma] force coefficient 


hinge moment coefficient increment for inboard seven 2 
due to POWEH EP AMNE effect, power on- power. off 


hinge moment coefficient increment for’ outboard elevon 
due to power/plume effect, power on- power off 


incremental wing center of pressure as a fraction 


of body length 


incremental wing center of pressure as a fraction 


-. Of body span 
‘SRM base angie of roll, degrees 


Orbiter angle of roll, degrees 


SRB Mach rake angle of roll, degrees 


external tank angle of roll, degrees 
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Plot 
Symbol] 


XB 
XO 
YO. 
20 
XS 


XT 


R/ROD 
BDFLAP 


RUDDER 


ELEVON 


SPDBRK 


NOMENCLATURE (Concluded) 


. Definition 


SRM base longitudinal distance, in | 

Orbiter longitudinal distance, in 

Orbiter lateral distance, in 

Orbiter vertical distance, in 

SRB Mach Site ienaicudinal discance: Ta 
external fink Aenoreuainal distances ine 
radtus of tap location, in 

radius of tap location divided by outer radius 


body flap deflection angle, degrees 


rudder deflection angle, degrees 


elevon deflection angle, degrees. 


speed brake flare angle, degrees 


V7 


REMARKS 


To obtain data for data sets (comprised of three data runs), the wind 
tunnel freestream Mach number was set, and the model nozzle blowing system 
pressures were set and allowed to stabilize. Pressure and panel data were 


then recorded at each of the five a/B combinations. 


‘No difficulty was encountered in bleeding off the added mass of model . 


nozzle plume air from the tunnel circuit to maintain constant freestream 
conditions. i | | 
Good data éonfidence is assignable on the basis of model and instru- 

mentation: performance and running checks for anomalies made throughout 
the test program. 7 

Hinge moment data are good, and wing normal force and bending moment 
data are in reasonable agreement with prior data. Wing root torsional 
moment data differ from expected values. However, this: difference is. 
| primarily due to loads on the forward wing glove (a primary contribution 
to wing root karsionel moment) which were not measured by the instrumen- 
tation on. the model. a a | 
| Zero: returns on the wing gauges taken varied less than 0.4% and sen- 
- sitivity shifts were negligible. The elevon: zero returns were generally 
Jess than 0.3% with. zero shift of less than 0.4%. These values are for 
full scale ranges which were nominally 1.05 times the maxinon test loads 
for wing normal and pending: 3 times in torsion and 1.5 times the elevon 


hinge moments. 
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CONFIGURATIONS INVESTIGATED 


The model was a blade strut. mounted. 0.010-scale replica of the 
Rockwell] International first stage (Orbiter, external oxygen hydrogen tank 
and solid rocket boosters) Space Shuttle Vehicle. - The model was used to 
simulate the second stage by the removal of the solid rocket boosters. 

The model was fabricated entirely of Armco steel stock, with the. 7 
axeantion of mechanical fasteners, seals, and electrical instrumentation 
by and under the direction of the B-1 Division of Rockwell: Internationals 

The basic Orbiter was in accord with Rockwel] International drawing 
VL70-000140C lines with the substitution of the blunter VL70-08410 and 
VL70-08401. Orbital uaheivertna Systen (OMS) pods on the upper sidewal1s 
and the elimination of the drag chute fairing from the vertical. tail, re- 
| verting to the prior drawing, VL70- 000146A. ‘This combination has been 
Sestgneted - "140C modified" or VC70-000002. 

The Orbiter is of blended wing: body Ascii: with a double detta plan= 
form (81/45A,£) 12% thick wing and full span elevons with a Six inch inter- 
panel gap between the independently deflectabie inner and outer panels. 

. A single center] ine vertical tail with rudder and/or epee dbrene epapiiey 
is mounted between the two OMS pods, and a singe body Flap to aid in 

trim control during reentry from orbit is fitted on the lower tratling 
edge of the fuselage: the rudder/speedbrake and body Flaps are not de- 
flectable on this model. The Orbiter configiration simulated is shown in 
figure 2b. — | 


The External Tank (ET) was in accord with Rockwell International 


19 


CONFIGURATIONS INVESTIGATED (Continued): 


drawing VC78-000002 for general confirmation. The attach hardware was on 
drawing VL78-000062B and is the same as fitted to model 52T. The tank was 
of cylindrical cross-section and had a liquid oxygen vent valve housing 
with lightning rod at the front of the 612.0" radius tangent ogive nose. 
The outer surface simulated was what is referred to on later drawings as 
the outside skin line which ts the surface without the TPS thickness (SOFI) 
added. -Longeron hat section seit ponerse between the oxygen and ‘hydrogen 
portions of the ET were simulated. | 

' The general arrangement of Externat Tank is shown i Figure: 20: 

The Solid Rocket Boosters (SRB) were model led to conform to Rockwell 
International deawing vc77- 000002A with the exception that to maintain | 
consistency with model 88-S, the nozzle external. contours were reflective 
of. the earlier VL77- 000066 drawing wich a nozzle gimbal point 86. 8 inches 
~ from the exit plane. | . . 

-- The SRB! s. are of cylindrical. form with a flared base shielding the 
nozzle and forward skirt with a conical nose. A data capsule on the: for 
ward skirt, the cable systems tunnel and aft skirt stiffening struts were 
_ simulated. 7 e . 
<theaeneral layout of an SRB is shown in Figure od. 

"The model ‘was basically in accord with Rockwell International Shuttle 

Control. drawing VC72-000002 with ‘the exceptions noted, and may be aprenenly 
| referred to as Modified Vehicle 4 or proposed Vehicle 5. 


The general. layout of the Fapst and second stage vehicles ‘is shown 
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CONFIGURATION INVESTIGATED (Continued) 


in Figures 2a and 2e. 

The Ames Unitary Tunnel high pressure air supply was utilized for cold 
' jet plume simulation of the jet plumes eminating fron the Orbiter MPS and 
SRB nozzles. The Orbiter MPS and the SRB nozzles were on each of two in- 
dependent air supply systems which attow for separate throttling of each 
nozzle system. | | | “it . 

The blowing nozzles were test flowed fi calibration programs at the 
Rocketdyne Rocket Nozzle Test Facility to determine that a satisfactory 
quiescent plume shape was produced, ‘and to calibrate initial turning angle 
- versus chamber pressure. These calibrations were performed with an appro- 
priate simulated air supply system, MPS or SRB, to most accurately re- 
produce the quiescent plume shape that could be expected with the ROZ IE 
mounted on the model, and consequently most accurately predict the 
Newtonian plume to be obtained at tunnel freestream conditions. 

The initial turning ‘ngle is defined in Figure 23. Results of ‘the 
nozzle calibrations are tabulated in Table IV. 

The plume shapes for various Mach numbers ene obtained by using one 
nozzle contour and setting specific values of Pages ‘or Faj/P., for each dif- 
ferent Mach number. The nominal settings are presented in ‘Tables IV and © 
V for the Orbiter and SRB nozzles. 

The theoretical flow rates for MPS and SRB nozzle can be obtained 


by the following equations: 


2] 


pasties Ty 


WsRB 


560°R (100°F) 


.04285 in 


32715 in 


2 
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CONFIGURATIONS INVESTIGATED (Continued) 


-00098 Po Tb/sec. per MPS nozzle 


.0074 Pas 1b/sec ‘per SRB nozzle 


The following: nomenclature was used to designate Orbiter components 


(0,): 
Nomenclature 
Bea 


ois 


Pooe 3 


TO." 
"6 


Re 


Ng7 
Neg 
Vg jeiet 
ihe 3 


Orbiter Component 


Body 


Canopy 


_Elevon . 


Body flap. 
OMS pod 


Rudder 


MPS nozzles 


-. OMS nozzle 


. Vertical tail 


Wing 


The nomenclature for the external oxygen hydrogen tank (Tog) was: 


- Nomenclature 


FRig | 


Tank Component 


Aft attach cross beam 
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CONFIGURATIONS INVESTIGATED (Continued) 


CFE 


Nomenclature = Tank Component 
Tog . ~ External tank | 
ATo9 _ . Attach structure 
AT 3, | Attach structure 
AT 35 Attach structure 
PT). - 8 = ET protuberances 
PT 59 | os ET protuberances | 
PT 54 | -ET protuberances 
PT a4 . x ET protuberances 
PT os . ET: protuberances — 
PTo6 . ET protuberances 
PTo5 ET protuberances . 
Flag | Feeding: 
11 Feedline A 
The nomenclature for the Solid Rocket Booster (Soo) was: 
Nomenclature 7 SRB Component | - 
‘Soo | . | Solid rocket booster 
Nee ae _ SRB nozzle 
PSo9 SRB protuberances 
PS ~ SRB protuberances 
PSoo SRB protuberances 
PSi4 SRB protuberances - 
PS13 . SRB protuberances 


ra oe 


- CONFIGURATIONS INVESTIGATED (Concluded) 


PS15 7 ee ae ge. - - SRB protuberances 
PSi¢ SRB protuberances — 

The entire mated vehicle first stage.was 0; Tog Spo, and the second 
stage was 07 Tog.. 


Dimensional’ data are presented in Table III. 
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MODEL INSTRUMENTATION - 


Two three-pack scanivalves mounted at the base of the blade were used 


to accrue data from 82 surface pressure taps, distributed as follows: 


Location "Number of Taps 
Orbiter base . | 13 

OMS pod base | wv 4 

Vertical 7 os RS 

Body flap — 5 

Side of Orbiter 5 ee 8G 
External tank ge ec 
SRB bases’ - 8 


These pressure taps were hardlined to the connection at the scani- 
valve.. The basic array of the pressure taps is shown in figures oF. 
‘through i. | | a 2 

~The numbering scheme is 100 series taps on the Orbiter, 200 series” 
on the External Tank and 300 series on the SRB's, | | 

The right hand wing was. made with the panel integral with a three 
‘component strain gauged beam to allow root bending moment, root torsion 
moment and. panel normal force to be measured. The .015 inch gap tothe: 
Orbiter fuselage was not sealed. 

The left hand wing panel was rigidly attached to the fuselage of the 
Orbiter, but was provided with plain bearing hinged. deflectable elevon 
with the inner and outer panels supported in torsion by individual strain 


gauged beams to allow elevon hinge moments to be obtained. The elevon 
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MODEL INSTRUMENTATION (Concluded) 


was made with a cylindrical section lower gap and a conical section upper 
gap with centerlines on the. elevon hingeline so that the elevon gap will 
remain constant with. deflection. No attempt was made to simulate the 
SHEVan flapper doors. 7 

To provide similar model aeroelastic characteristics on both wings, 
the elevon arrangement on the might hand wing was identical to the left 


hand, but the beams were not gauged. 
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TEST FACILITY: DESCRIPTION 


The Ames. Research Center Unitary Plan Wind Tunnel 8 x 7-foot super- | 
sonic test circuit is a closed-return, variable-density, air medi um con- 
tinuous flow facility with a 16 foot long test Section and was used for 
IA82C. The throat has flexible sidewalls for control of tunnel Mach num- 
ber. The tunnel is capable of atearnthe Mach numbers from 2.45 to 3.50 
at Reynolds numbers from below 1.0 x 10&/ft to approximately 5.0 x 108/ft. 

Models are supported in seneral from stings mounted to a-body of 
revolution on-a floor to ceiling strut system. Taverna siraincoatiaes 
balances are used for force and moment data, and pressure instrumentation 
is provided. | | | a 

| Schlieren and shadowgraph Sqliipnent is available as well as addi- 
tional force, moment, and stress monitoring instrumentation for specific 
models. | | 7 | 

'. A high pressure cold air supply system for simulation of reaction _ 
“motor exhaust plumes was installed, with operation from the contro} room. 
This system had a new series of redundant. regulators fitted and the sys~- 
tem updated. in 1974. Flow éapabt ities run to. greater than 100 1bm/second 7 
of unheated air at 3000 psig, fed from a huge vertical subterranian bottle 


field allowing large flows for protracted periods. 
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’ The. blowing systems were monitored at two nominal stations, upstream 
: of the nozzle (chamber pressure) and at the nozzle exits. 


chamber pressure to freestream statte were computed: 


Poo 


Par 


Pcs 


ie 
Pp 
. =P 


oo 


ei 


DATA REDUCTION 


PCORB _ 

So = MPSCPR 
- PCSRM 

“ant = SRBCPR 

PEi_ = RPEi 

Po 


The ratios of 


The plume. air total temperatures, TTORB and TTSRM were also recorded. 


_ Pressure coefficients were computed: as follows: 


Pi 


where: 


Pi 


q 


it 


Poo 


individual measured pressure. 


For the base pressures, 


7 


101 


121 


131, 


141 
201 
301 


311 


=C 


Pi 


114 (omit 106) 


124 


145 


23] 


304 


314 {62 pressures ) 
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DATA REDUCTION (Continued) 


and for the vent location pressures, 
i = 151 - 170 (20 pressures) 
The inboard elevon panel and outboard elevon panel hinge moment coeffi- 


cients were computed: 





cHer = HEL 
Se Ce 7 
Heo. = HEO_ 
Se Ce 


Right hand wing computations were: 





NW 
CNW = —~ 
r Wy 
CBMW = BW_ 
q wD ‘é 
CTMW = -TW 
2 q5,,¢ 


The following reference dimensions were used: 


Symbol Model Scale Value Full Scale Value 

b 9.3668 in = S—Ss«é986.6B in 
<a 0.907 in. - | 90.70: in 
C AB in 74.80 in 
Se 0.0210 Ft2 210.00 Ft? 

Sv 0.2690 ft2 == S«2690.00 FE? 
DREF _ _ 12.903 in 1290.3 in 
Oper 12.903 in 1290.3 in” 


Note: Coefficient equations on previous page do not use the plot 
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DATA REDUCTION (Concluded) 


reference block LREF (2REF) and BREF (bREF) values. 7 
7 AN. the. TAB2C. source data’ is presented in the Appendix. However, 
only ‘the wing panel loads. and hinge moment slottee data: ‘figures are. 
_presénted in. this report: (data sets RESXXX). 

The TA82B. pressure data (Mach number range of 1.55 to 2. 20) was com- — 
‘phade with the pressure. data from IA82C (Mach number range. of -2.60 to | 
3.50) and. plotted versus: Mach. number. These results are published in 


the IA82B report. (DMS-DR-2231). 
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TABLE III 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT (2 cRODY sg 


GENERAL DESCRIPTION —Configuration 10 0. drhiter fuselage, MCR 





[MODEL SCALE: 0.010 mar 7 
VLT0-000140C, -000202C,-000205A, -000200B, -000203A. 


DRAWING NUMBER ° 





DIMENSIONS: | FULL SCALE MODEL SCALE 


Length (IML: Fwd Sta. X,=238) In. 1290.3 12.903. 
Length (OML: Fwd Sta X)=235), In-__1293.3 


ode 933. 
Max Hidth(@ Xo = 1528.3), In. 26 —P.GRQ 
Mox Depth (@X, = 1464), In.  __250.0 -_ 2.500, 








. Fineness Ratio aa _ 4.809 
| Area - Fe* & ee 5 
Max. Cross—Sectional — 38S —__.93h09 
Planform | = 
Wetted 


: Base no Ge ee wot x 3 ; 
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‘TABLE IIT (Com?'D) 
-MODEL DIMENSIONAL. DATA 
MODEL COMPONENT : a tn 
_ GENERAL DESCRIPTION : contigurationl4o orbiter canopy. vehicle 
cabin No. 31 updated to MCR 200- -R,- Used with fuselage Bea: 





MODEL SCALE: 0.010. 


DRAWING NUMBER - _VL7O-000140C, -000202B, -000204, 








DIMENSIONS:, BULL SCALE MODEL SCALE 
_ ‘Lenath (Xo= 434.643-578), Ans: - 2 143.357. | "1.438 
Mox Width (@ X= 513.127), In. .__ 152.412 1.52 
Max Depth (2, 2501 to Mg. ie In. 51.61 0.516 
= | | Fineness Ratio | | 
Area. | mae Re eee 


Max. Cross-Sectional 


~Planform '" . Soni cpie,, pete emtenee, 
Wetted . Tene Coe ; oé 


38 


TABLE III (Cont'd) 


MODEL COMPONENT: 


. ELEVON = Eso 


GENERAL DESCRIPTION: 


~__Elevon for configuration 14,0C, -Hingeline at _ 


X = 1387, elevon split line X = 312.5. 6.0" pans, beveled edges, and 
centerbodies. 


' MODEL SCALE: 0.010 


DRAWING NUMBER: VLZO -0001400, ~006089, -006092, SS-A01260 


DIMENSIONS: (Data for One =e Pee FULL-SCALE MODEL SCALE 
| ‘Area - Ft? | | 210.0 0.021 
Span (equivalent) , | _3n9 2 . | 35492 
Inb'd equivalent chord » In. . 118.0 : 1.180 
Outb' d equivalent chord, In. | 55.19 - 0.552 
- Ratio movable surface chord/ | 
total surface chord a . 
At Inb'd equiv. chord. eh ae _0,2096 0.2096 a 
At Qutb'd equiv. chord _ 0.400h  -_0,hO0h | 
Sweep Back Angles, degrees | | 
Leading Edge | —2.0 | | Q.0 ao 
Tailing Edge 7 7 = 10.056 | ose. : 
Hingeling, oduct of knee & c): Rinses - 2a 
Area Moment (#emnebotacdvimgectine ), 2° 2587 225. OF OOO ac. 
Mean Aerodynamic Chord, In. © J GOT - | 0.907 
_ Hingeline dihedral (origin at Ne | 
= 261.3509), deg. . 54229 - 5.229 


TABLE III (comT’D) 
MODEL DIMENSIONAL DATA . 


— MODEL COMPONENT : ee 


GENERAL DESCRIPTION : 





located at X = 1532, Z. = 238. 





MODEL SCALE: ° 0.010 





DRAWING NUMBER * _VL70-o00140c, vi7o-35510m@ 0 
DIMENSIONS : sap! - a FULL SCALE MODEL SCALE 


ae 


* Length (X, =1525.5 to x -1613), In. pete ee 
Max Width (@ L.E., X = Bae 9), Tra 256,00. 
Mox Depth (x, = 1532), In, ag 7p 


Fineness Ratio a . Set Sad aS 
Area - Ft® DNs Nees erent 


Max. Cross-Sectional (@H.L.) 3.96. 
Planform — ee lie 0 ER 


Wetted a eee ete eee 


: Bose (X, = 1613) - ms: 7 
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GABLE IIT (CONT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT : Ae es ace 
GENERAL DESCRIPTION : —Coutsguration USE Genki fi sol shart goa 





DRAWING NUMBER : —vijo-onlor, vign-pnsbig 


DIMENSIONS: | FULL SCALE — MODEL SCALE — 


Length (OMS Fwd Sta X9=1310.5),In, 256.50  __p.585 
Mox Width (@ X, = 1511), In. Sey. ae = 
Max Depth (@ X = 1511),. In. . Th 70 a “2.747 . 


Fineness Ratio : | ) 2p 2.484 
Max. Cross-Sectional — 58.864 = _0.00589 
Planform 
Wetted 
Base a | ee 


QU. 


i: : —_ 
a& ORIG 
ad OF = ons | | a1 


TABLE III (COHT'D) | - 7 
_ MODEL DIMENSIONAL DATA - | | & 


MODEL COMPONENT: RUDDER = R e8 oo 


GENERAL. DESCRIPTION: _ configuration J40C -: orbiter-_rudder (identical 


to configu ration L4OA/B rudder). a 





ODEL SCALE: 0.010 





DRAWING NUMBER: ____VLTO-000146B,  ~000095 
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DIMENSIONS: FULL-SCALE MODEL SCALE | 
Area - Ft? | | ae 100.15 0.01008 
- Span (equivalent). > Tn. =A 201.00 2.010 . 
Inb'd equivalent chord , In. fe 91585 i 2 0.916. 
Qutb'd equivalent chord , In. 50.833 _0.508 
Ratio aGyable surface chord/ | - | | 
total surface chord © . 
At Inb'd equiv. chord - | 0.400 . a 9.400 
At Qutb'd equiv. chord 0.400 0,409 
seer Back ‘Angles, degrees — 
Leading Edge 34.83. 34-83 | 
Trailing Edge 26.25 26.25 
_ Hingeline | 34.83 om 2/83 
Area Moment 1 Product of Area and ¢),Ft> 610,92 "0.900610, 
Mean Reiayasie chord: : 73-2, a 0.732. 





TABLE III. (CONT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: MPG NOZZLES - Ngo — : 


GEWERAL DESCRIPTION: _Flow-through MPS nozzles, 








MODEL SCALE: _ 0.010 
DRAWING NUMBER: . ss-s0 . 





DIMENSIONS: °° FULL SCHLE MODEL: SCALE 


MACH NO. 2.6, 340, 3.5 - 


Length - In. ; : 

Gimbal Point to Exit Plane aa 157 0 

Throat to Exit Plane _ 181.55 need Be 

Diameter - In. oA Son gn es ‘ ae’ S| 
Exit Sauk ee 90.435 ee 0.9044 
Inlet . ey tere Serene ee seaty s 


Area - rt? “2 . 
Exit : 44.607 0.00446 
Throat = 2.97h 0.000297 
Gimbal Point (Station) - In. _ Mr mS 
_ Upper Nozzle; pa Sd a . :. 
Yoo ty es 5 epee OO 
me se slike 60. cot hsp 
Lower Nozzles | - . =. . 
Xo : . j - QUEBAT Uk. 682. 
Yo + 93.0 + 04530. 
Po ee ee ee 
‘Null Position - Deg. re ie PE 
Upper Nozzle - : 7 
Pitch +h Gh 


Yaw i “ont oR quay a Oe 
Lower Nozzle , 


Pitch: - ee BIOs atx xO eet 





TABLE III (CONT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: NOZZLES - No | 
GENERAL DESCRIPTION: _ Ms nozzle jn stowed position which is outboard 8 deg-end-dow- 
{deg from null position. Use with Mis. Ee eee we aOR Meme ene 





MODEL SCALE = 9.010 


DRAWING NO. _SS-A01279 | 





DIMENSIONS | | FULL SCALE Ss MODEL SCALE 
Mach No. . | 
Length ~ in, 
Gimbal Point to Exit Plane . 56.0 


Throat to Exit Plane 


Diameter ~in, 
| Exit = (0.D.) : ¢* Ys seeteoog oa. 
a 
Inlet 


Exit. 


‘Throat — 


Gimbal Point (station)~4in. 


Yo 88.00 
Fo ee 492.0 920 
. Null Position ~deg. . a | 
‘Pitch 15°hg* : = 
Yew 











TABLE III (CoM?'D) 
MODEL DIMENSIONAL DATTA 


MODEL COMPONENT: VERTICAL - Vg . 


*REVISED 4/24/7h% 





GENERAL DESCRIPTION: Conf 


(identical to configuration LOA/B verti cal tail). ; . ee 








MODEL SCALE: 0. ‘010 





DRAWING ae LT -0001 hoc 200k 


DIMENSIONS: 


TOTAL DATA 
Area (Theo) - Ft? 
Planform 
Span (Theo) - In. 
Aspect Ratio _ 
Rate of Taper 
- Paper Ratio ~ # 
Sweep-Back Angles, Degrees. 
Leading Edge oe 
* Trailing Edge 
oO. 25 Element Line 


Chords: 

Root (theo) WP 

Tip (Theo). wP 

MAC . 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC. - 
B.L. of .25 MAC 


dirfoil Section 

Leading Wedge angle - pee. 

Trailing Wedge Angle - Deg. 
Leading Edge Radius . 

Void Area 


Blanketed Area 


ORIGINAL PAGH Is - 
OF POOR QUALITY 


AS 


FULL SCALE 


MODEL. SCALE 





; fr -  PABLE IXI (conT'D) 
MODEL DIMENSIONAL DATA — 





MODEL COMPONENT: WING-W_, . : .. | 
GENERAL DESCRIOTION : 


Configpration Lhoc orbiter wing, MCR 200-B) similar to 




















[CST NO. 8 ee | DWG. NO. VL70-000140C, -000200B 
"DIMENSIONS: bts FULL-SCALE © MODEL SCALE 
TOTAL DATA tit > | - 
Area (rheo.) Ft x 
Planform a see 0.2690 
Soan (Theo In. se , 936.68 9.36 
Aspect Ratio 2.265 2.265 _. 
Rate of Taper be L177 1.177 
Taper Ratio . ae 0.200 0.200 
Dihedral Angie, degrees 3.500 3.500 _. 
Incidence Angle, degrees 0.500 0.500 
Aerodynamic Twist, degrees . 3.000 3.000 
Sweep Back Angles, degrees — po, 
Leading Edge we we S00, 4.5 000 4 
Trailing Edge = 10.056 ~10.0565 . 
0.25 Element Line 35.209.-- . 35.200 Es 
Chords: : Sie : 
Rae Sek Root ied B.P.0.0.. . —ALO.24 6.8 
eae ; Tip, (Theo; B.P. — 127.85 S Paves: se 5 Lae 
| _. Fuse Sta. of .25 MAC - “2682. - _t1.368. 
“WP. of 025 MAC ; F 209 tal 2s : . 
BoL. of .25 MAC \ 182.13 822 
EXPOSED DATA . 2°. i - ; 
; rea (ineo) Ft: : , 1751.50 0.1752 
Span, (Theo) In. BPI08 - 720.68 7.207 
Aspect Ratio 7 ; eer -10 Loko aay 2259, 
- Taper Ratio ,  O.2k5 0.245 ia 
Chords a, 7 
Root BP108 . 562,09 —3.622___. s 
Tip 1.00 b 131.85. —~4.379__. 
7 322.83 3928 
Fus. Sta. of .25 MAC y 1185.98 11.8690 a 
W.P. of .25:'MAC 22420 — 22943 me 
BL. of .25.-MAC - ae 5) A 2 STB ae a 
Airfoil Section Moctver Mod NASA) z 
XXX Ke ES: “ 
Rot b = 13 O13 5 
5 . ° ev. on 
Tip bs» ae toes: 0.12 0.12 
Data for (1) of (2) Sides © 
Leading Edge Cuff. : | 
Planferm Area Ft mm Bz 
Leading Edge Intersects Fus M. L. @ Sta 500.09 000 bs 
Leading Edge Intersects Wing 9 Sta 2024.00 10.240 | 
Ony : 
Op var » 
COR AGH 


fARLE III (COMT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: FAIRING - FRio 


GENERAL DESCRIPTION: Umbilical door fairing between aft ET/orbiter 


attach structure. 


MODEL SCALE: 0.010 


DRAWING NO.: VL78-000063, -000062B, Martin Marietta 82600207000 


DIMENSIONS: ys | FULL SCALE ° MODEL SCALE 
Leading edge at Ls 2052.0 20 «520 
Length ss ha: 193.00. 1.930 
Width oe | | 15.00 


‘are 
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~ 0.150 


‘PARLE III (CORF'D) 
MODEL DIMENSIONAL DATA 


‘MODEL COMPONENT :_ExrmaNat, ram = mg 
GENERAL DESCRIPTION : __Same as T.. except larger, 








* , } = : 010 —— ___—_§__ | | : é 


. DRAWING NUMBER : 


DIMENSIONS : 


Length ‘ a 
Max Width : Panaeey, In. 
Max Depth 

‘Fineness: Ratio 


Area - Ft® 


Max. Cross—Sectional 
~ Planform 


Wetted “2 


a Base 
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FULL SCALE 





527.58. 


- VL72-000143D, VL78-000063 


cputens eps are to tank structural OML, TPS not Tae) 


MODEL SCALE 


_9059g___ 








TABLE III (Cont'®) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT: ATTACH STRUCTURE - AT, - . 
GENERAL DESCRIPTION: Rear orbiter to ET attach structure (LH and RE) 


(2 members). 


MODEL SCALE: 0.010 


DRAWING NO.: _Vi:78-000063, VL78-000062B | ? | 
DIMENSIONS: | . MEMBER FULL SCALE MODEL SCALE 
| A X 1300 = 1.70 _ 

: : Yo _=96.50 (LH) - 9.965 

96.50 (RH) 0.965 
% 267.50 _ 2.675 

Xp 2058.00 _ 20.580 

a2 125.68 (LH) -1.257__ 

"725-68 (RH) 1-257 

ees CA ae 5.155 
# Xa gizon aS 70. 
_ Yo —-=-96.50.(LH)= 0.965 _ 

©. 96.50 (RH) 0.965 
2 267.50 __ 2.675 
Xp 1872.00 _18.720__ 

Yp - 125.68 (LH) - 1.257. 
~~ 125.68 (RH) 1.257 

AN 504.5 2 3-045 

Diameter, In. 0 ilk ee eos: iOa4 

4p 15.5 465. * 
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MODEL DIMENSIONAL DaTA 
MODEL COMPONENT: ATTACH STRUCTURE - AT 3) 0 | re oe 
GENERAL eet: . Rear ET to SRB attach structure (Le and RH), 3 members 
MODEL SCALE: 0. 010 : , MODEL DRAWING: 
DRAWING NO.: _VL78 -00006 3. -000062B, -000066 | 
DIMENSIONS: MEMBER FULL SCALE MODEL. Scie 


#1 Xr __-2058.00— _ 20.580 
Xp ETL 50 (LH)-2.. 715: 
171.50 (RH) 1.715 
Zn _ 457.00. ‘4.570 
X, —-LSE1.00 15110" 
x. 53.24 0 -532k. 
De ee TOO. eo 0 STO 
#e Xp __2058.00. _ 20.560 
. Yp 2163.85 = 1.639 ___ 
- 2p 449.8) __ kh hoB 
Xs 1511.00 15.110 
Ys. 76.56. 0.766 
Zs — 15.73 pomees 6 Pui Ey eee 
#8 Xp 2058.00. _20,580 
Yn es Ge = OI 
es 3 os Se ce 
Ys. 52.24 0.532. 
Zi 257.00 -__0.570 


an a 


TABLE III (CONT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: ATTACH STRUCTURE - AT3> 


GENERAL DESCRIPTION: Forward orbiter/ET attach structure (2 member structure) 


MODEL SCALE: _ 0.010 | MODEL DRAWING NO.: 





DRAWING NO.: _VLT8-000052B8, Martin Marietta 6260020914 . 

DIMENSIONS : | 3 FULL SCALE MODEL SCALE 
Member #1: dss XS 88S __3.882___ 
| ar 2 0.0 0.0 _ 

to WWRIML LVR IML 
Xa | 
: ie 
ap | 
See 7 tp 3885388 
| Yo Logie ee. . Sages 
X 1129.9 12.299 
A - 46.50 = 0,465 . 
Zn 862.58 8.626 
Attach structure dia., in. ian. a tate BOO 0.060 : 
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| TABLE III (COBF'D) 
| MODEL DIMENSIONAL DATA 
MODEL COMPONENT: ET PROTUBERANCE - PIyo- | 
GENERAL DESCRIPTION: Lightning rod attached to ET nose. 
: 
MODEL SCALE: 0.010 


DRAWING NO.: VL78-000068B 


DIMENSIONS: | . FULL SCALE 


Length - In. 7 30.90 
Diameter - In. 3-20 
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MODEL SCALE 


0.309 
0.032 


ich ecreens ee ee et een amen” ae 


TABLE III (COMP'D) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT: ELECTRICAL LINE - PToo 


GENERAL DESCRIPTION: Left-hand electrical conduit line on Thg- 


MODEL SCALE: 0.010 . 
DRAWING NO.: VL78-000063, VL78-000062B 


DIMENSIONS: | FULL SCALE MODEL SCALE 


Leading edge at: Xp =-ss—*«éi208K. 333° 10. BKB 
Yr = 99.591 - 0.996 
| 4 | oa - 139.620 - 1.396. 
mailingedeeaty ° s My | 2058.00. 20.560. 
| t= 99.591 = 0.996 
“oe | = 139.620 - 1.396 
Conduit size: eS | 2.0 x 6.0 0.02 x 0.06 


Centerline of line located radially at $ = 35.5° | 
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TABLE III (Com?'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: L0j RECIRCULATION LINE - P23 
GENERAL DESCRIPTION: LOp recirculation line on right-hand upper side 
“MODEL SCALE: 0.010 


DRAWING NO.: VL78-000063, VL78-000062B, Martin Marietta 82600207000 


DIMENSIONS: = a _ FULL SCALE - MODEL SCALE 
Leading edge at: | Xp - 1040.667 10.407 | 
| . Xp 94.169 0.9he 
| ae 50.938 5.WO9 

| Trailing edge at: | / Xp io oe 2062 .920 20.629 
nf i.e * on a? 70 .000 0.700 
| ‘De 7 573-934 5.739. 
uiae bese line . | Tine) 0.040 


Centerline of lines located radially at $ = 33°45! 


_ (Right of TDC looking forward). — 
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TABLE III (CONT'D). 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: LH, RECIRCULATION LINE - PIoy 


GENERAL DESCRIPTION: LH, recirculation line on Thg. 


MODEL SCALE: 0.010 | 
DRAWING NO.: . YL78-000063, VL78-000062B, Martin Marietta 82600207000 


DIMENSIONS: : > , | FULL SCALE MODEL SCALE 


Leading edge at: _ Xp 1040.667 10.407 

| | a = | - 94.169 - 0.982 

ln =Ssi(it*é‘«;*‘«sz LBS KO 

Trailing edge at:- > ee | | 2062 .920 20.629 
" ae "70.00 = 0.700 | 

lp = ss~*«*ST GBH 5673 

Diameter of line fg . 4.00 0.040 


Centerline of line located radially at ¢ = 33°45' 


(Left of TDL looking forward). 
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TABLE III (ConT’D) — 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: ELECTRICAL LINE - Plo, 


GENERAL DESCRIPTION: Right-hand aft electrical conduit line on Tog 


with LH, pressure sensor line and LO, vent valve actuator line. 


MODEL SCALE: 0.010 - 


DRAWINGS NOs: VL78-000063, VL78-000062B, Martin Marietta 82600207000 


DIMENSIONS: — 


Leading edge at: 


Trailing edge at: 


Conduit. size 


Centerline of line located radially at g = 35.5° 


Xp 
Tp 
Zen 
Xp 


Yp 


56 


Zap 


FULL SCALE 
1084 . 333 
99.591 


139.620, 


- 2058.00 
99.591 
139.620 


2.0 x 6.0 





MODEL SCALE - 
10.843 

0.996 | i 

1.396 y 

_ 20.580 

0.996 

1.396 


0.020 x 0.06 


nn STRESS es TI Te fa eet ee OMA Olin aetna ICES I a OS af — ate nena 


TABLE IIT (CONT'D) 


"MODEL DIMENSIONAL DATA 


ies 


MODEL COMPONENT: LO, PRESSURE LINE - PI5¢ 


GENERAL DESCRIPTION: LO, pressure line on the Tog: 


MODEL SCALE: 0.010- 


DRAWING NO.: VL78-000063, VL78-000062B, 


DIMENSIONS: 
Leading edge at: Xp 
tp 
| Za 
Trailing edge at: Xn 
5 tp 
at 2am 


Martin Marietta 82600207000 


FULL SCALE MODEL SCALE 
360.733 
15.145 | 


407.718 
2083.5 
63.25 
609.00 


Centerline of line located radially at § = 27° 


Line diameter 


‘57 


2.0 


3-607 
0.151 
4 OTT 
20.835 
0.633 
6.090 


0.020 


“TABLE TIX (COMED) La  @ 
| MODEL DIMENSIONAL DATA | 

MODEL COMPONENT: ELECTRICAL LINE - Poy | 
GENERAL DESCRIPTION: Electrical re: on ne right-hand forvard. section 


of T28- 


MODEL SCALE: 0.010 


DRAWING NO.:. VL78-000062B 


DIMENSIONS; lt | FULL SCALE MODEL SCALE 
Leading edge at: < Xp 360.733. «3.607 
, . Te 11.549 i 0.115 
2 ee . WT 4125 
Trailing edge at: a = 876.273 8.763 
ae | Ye 226.114 2.261 
a 646.774 6.468 


Centerline of conduit located radially at $ = 475° 
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TABLE III (CONT'D) 
| MODEL DIMENSIONAL DATA 
MODEL COMPONENT: FEEDLINE - Fljo 


GENERAL DESCRIPTION: LH, feedline on upper left-hand side of Thg. 


MODEL SCALE: 0.010 


DRAWING NO.: VL78-000063, VL78-000062B 


DIMENSIONS: a 7 | FULL SCALE MODEL SCALE 
Leading edge at: Xp / 2071.5 20.715 
Yr -70.0 .  - 0.700 

Pp 73.934 5.739 
Trailing edge at: Xp _ 2081.8 20.818 
a Yq 2 70.0 -0..700 
2. | 584.059 5 .6h1 
| Diameter of line (17.0 1.D.) | 18.160 0.182 





pias petstieemeitat vet, 
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TABLE ITI (CONE'D) 
MODEL DIMENSIONAL DATA 


_ MODEL COMPONENT: FEEDLINE: - Fly, 


GENERAL DESCRIPTION: LO feedline on upper right-hand of Tog. 


' MODEL SCALE: 0.010. 


DRAWING NO.: VLT8-000063, VL78-000062B 


DIMENSIONS: - | _ FULL SCALE © MODEL SCALE 
Teedline sane aes ie Tet — 1000.667 10.007 
7 Ir “8 70.00... 0.700 
| | Len | 150.519 1.505 
| Trailing edge at: “cf Xe ; | BOTL.S 20.715 
ag _ Yn 70.00 —0.700 
ans 573.934 5-739 
Diameter of line (17.0 I.D.) 18.16 0.D. 0.182 
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RECT EERROARINED On ttn. 


TA eee 


4 
“4 
‘ 





TABLE III (CONT'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT : BOOSTER SOLID ROCKET MOTOR - Soa 


GENERAL DESCRIPTION : _The BSRM is an external propulsion system | 


which is jettisoned and recoverable after wuErnaiie: ahe BSRM's can be 


MODEL SCALE: 0.010 


’ refurbished and reused after recovery. 





DRAWING NUMBER: .YC77-000002, vc70-000002 pene 


DIMENSIONS: | FULL SCALE 
| Length, In. | | a7te.6o 
Max Width , Tank Dia., In. 146.00 
Max Depth, Att shroud dia., In. | —208.20___ 
Einaiees Ratio sos 
“Area - re2 eae eee 
Mox. Cross~Sectional pe! 0 eee 
Planforn 
Wetted | | 
Base 
WP of BSRM eerie (Zn) : 400 .00 
FS of BSRM nose (%p) ; 7Th3.0 — | 
BP of BSRM centerline (Ym) — ~ 250.5 


61 


MODEL SCALE — 





eA 696 o> 
coe y's ee 
506 
2.0236 

4.00 

7-430 

2.505 


TABLE III (CONE'D) 
MODEL DIMENSIONAL DATA - 


; SRB 
MODEL COMPONENT: NOZZLES - 


GENERAL DESCRIPTION: Flow-through SRB nozzle simulator € = 7.0 prototype, 








' MODEL SCALE = 9.010 


DRAWING NO. — §S-401281. a, che 
MACH NO.: ~~ ° .- S. 2.6, 3.0, 3.5 
DIMENSIONS - 





FULL SCALE - MODEL SCALE 
Mach Nos se eee eect ie “oe thu 220, 3.0; 3.5 
Length ~ in, . 


Gimbal Point to Exit Plane = 6.8 


—~O.86R 
- Throat to Exit Plane = 92135 ss 
Diameter ~in. 

oe | eee 


Exit | oe - ab 299 
Throat ee oe =3 64.53. 0.645 











Gimbal Point (stetion)~4n. 


| Xp 1902.6 “19.026 
Yg | 


, 
: 


ZB | . V 
Wl Position ~deg. 

| Pitch. a : | i a gs 9 _ 

ne : Cor aes Tt | 








TABLE III (ComT'D) 
MODEL DIMENSIONAL DATA _ 


MODEL COMPONENT : SRB _PROTURERANCES - PS, | | 
GENERAL DESCRIPTION : __Electrical tunnel on SRB side, 30 deg taper” 
leading edge, ‘circular cross-section with mounting flange. Tunnel | 


discontinued from X, = 1504.25 to 1517.75. 


MODEL SCALE: 0.010 


' MODEL DRAWING: SS-A01281 


DRAWING NUMBER: _Yc77-000002@ 


DIMENSIONS « 


Length , In. 

Max Width 

‘Wes Depth - 

Radtue 

Area 
‘Max. Cross—Sectional 
Planform | 
Wetted 


Base 


Taper at leading edge 
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FULL SCALE | 


TELE RH 





MODEL SCALE 


| 30 deg. 


TABLE ITI (COmN?'D) Oe © 
MODEL DIMENSIONAL DATA a 


MODEL COMPONENT: CIRCUMFERENTIAL STIFFENER - PS3, 
‘GENERAL DESCRIPTION: Four-ring stiffeners located at aft end of the 


solid rocket boosters. The stiffener is a curved I-bean. 


MODEL SCALE: 0.010 
DRAWING NO.: VC77-000002 


"DIMENSIONS: © | FULL SCALE © MODEL SCALE 


| Height | Oo i 4.7 0.047 
Length, In. a hoo 0.040 
Locations: - a . ~ 1602.0 

| | | 1694.4 
1729.0 
1771.4 


1 
{ 








fo td 
TABLE III (CONT'D) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT: SRB PROTUBERANCE - PSoo 
GENERAL DESCRIPTION: Tie-down fixture on aft skirt. Total of four 


mounted @ 30 deg to the vertical SRM centerline. 


MODEL SCALE: 0.010 
DRAWING NO.: VC77-000002 


DIMENSIONS: ” | “FULL SCALE . MODEL SCALE 


Leading edge @ Xp = . 1855.2 18.552 
Trailing edge @ Xp= a 1925.2 © 19.252 
Width, maximum , In. . | a5 : 0.145 
Height, maximum | : | 9.0 —~—~*0.090 
Plan taper . . . - 120 120 
OAC — 70.0 - 0.700 


Tapers from zero height at 1855.2 to 9" @ 1925.2 
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TABLE III (Com?'D) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: SOLID ROCKET BOOSTER - EXTERNAL TANK ATTACH - PS, 


_ GENERAL DESCRIPTION: Two ring stiffeners located at aft end of solid 


rocket boosters. The stiffener is curved L-beam. 


“MODEL SCALE: 0.010 


DRAWING NO.: VC77-000002 


DIMENSIONS: | FULL SCALE MODEL SCALE i 
‘Height, In. 8.00 0.0800 _ | | 
_ Length, In. | 3.00 : 0.0300 | 

Location Kgs 15t.co | | 











TABLE III (comr'D) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT: CIRCUMFERENTIAL STIFFENER - PS} 3 
GENERAL DESCRIPTION: Ring stiffener located at the point where the 


skirt flares. The stiffener is I-beam. 


MODEL SCALE; Q.010 


DRAWING NO.: VCT7-000002 


DIMENSIONS: | FULL SCALE MODEL SCALE 
Height, In. | 6.50 0.065 
Length, In. 4.00 _ 0.0h0 
Location: X, = 1833-70 | 
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TABLE III (CONT'D) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT: Data capsule and CAMERA - PS;5 
GENERAL DESCRIPTION: Cylinder located on forward skirt of SRB 


containing camera and data storage equipment, mounted longitudinally. 


MODEL SCALE: 0:.010 


DRAWING NO.:. vc77-000002 


‘DIMENSIONS: ‘a FULL SCALE. MODEL SCALE 
Length, In. at ¥, = 403.38 36.00 0.360 
Diameter, In. ~ a 9.00. 0.090 
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TABLE III. (Concluded) 
"MODEL DIMENSIONAL DATA 


MODEL COMPONENT: FORWARD ATTACH - PS,¢ 


GENERAL DESCRIPTION: On SRB, forward SRB-ET attach 


MODEL SCALE: 0.010 


DRAWING NO.: VC77-000002 


DIMENSIONS: FULL SCALE MODEL SCALE. 
Height, In. . 9.50. 9.0950 
Inner: . | . | . 

Length, In, @ Xp = Wi2..70 5 oy Wh.28 0-443 
Width, In. : | | 16.00 i 0.160 
Outer: | : | 
Length, In. @ Xp = 42.70 _ | 23.85 . 0.239. 


Width, In. ; y 3 11.00 0.110 
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TABLE IV. MPS. BLOWING SYSTEM SET PRESSURES 
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RUDDER AND SPEFD LAK DEFLETLIONS : ew “4 
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Figure 1. - Continued. 
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Figure 3. Model photographs. 
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b. 75-OTS in the ARC 8 x 7 Wind Tunnel, 3/4 Rear View 





Figure 3. - Continued. 
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APPENDIX 
TABULATED SQURCE DATA - 


ve rob 
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Tabulations of plotted data are available on request from 
Data Management Services 
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